The CloVR-Metagenomics pipeline employs several well-known tools and protocols for the analysis of metagenomic whole-genome shotgun (WGS) sequence datasets:
Software
Step 
A. Requirements for Pipeline Input
To run the full CloVR-Metagenomics analysis track, two different inputs have to be provided by the user: a set of fasta-formatted sequence files and a tab-delimited metadata file in the .txt format. The metadata file provides sample-associated information with the following formatting requirements: Pairwise comparisons: To utilize the Metastats statistical methodology for the detection of taxonomic and functional assignments with differential abundance, the associated header field must end with "_p", (e.g. "Treatment_p", or "ph_p"). Otherwise Metastats will skip pairwise analysis.
B. Sequence clustering and artificial replicate removal with UCLUST
To reduce redundant database searches downstream, the UCLUST component of CloVR-Metagenomics first clusters all DNA sequences using a stringent 99% identity threshold. Similar to the procedure in [10] , any non-representative sequence in a cluster that shares a prefix of length 8 with the representative (and whose length is within 10 bp of the representative's length) is determined to be an artificial 454 pyrosequencing replicate [11] and is removed from further analysis. Taxonomic and functional annotations made to representative members are later propagated to all non-replicate sequences.
C. Taxonomic assignment of DNA sequences
All representative DNA sequences from clusters are searched against the RefSeq database of finished prokaryotic genomes (by default) using BLASTN with the following options: "-e 1.0e-5" (e-value threshold), "-b 1" (number of alignments to show) and "-m 8" (tabular output). Each sequence is assigned to the taxonomy of the best-BLAST-hit.
D. Functional assignment of DNA sequences
All representative DNA sequences from UCLUST (section B) are searched against the COG database of orthologous gene groups (by default) using BLASTX with the same options as in section C ("-e 1.0e-5 -b 1-m 8"). Alternatively, the user may opt to employ the KEGG genes, eggNOG or NCBI NR databases for functional annotation. Each sequence is assigned to the function of the best BLAST hit of the respective database.
E. Additional beta diversity analysis using Metastats and the R statistical package

E.1. Detection of differentially abundant features
The program Metastats uses count data from annotated sequences to compare two populations in order to detect differentially abundant features [3] . BLASTN results are processed to detect different taxonomic groups at multiple levels (phylum, class, order, family, genus), while BLASTX results are parsed for differentially abundant functional groups. Metastats produces a tab-delimited 
E.3. Pie chart visualization
Custom R scripts are used to form pie charts displaying proportions of sequences assigned to specific functional and taxonomic levels for up to 12 samples. Outputs are in .pdf format. For more than 12 samples this function is not performed, as the visual comparison for the user would be cumbersome.
E.4. Stacked histogram visualization
Custom R scripts are used to form stacked histograms displaying proportions of sequences assigned to specific functional and taxonomic levels for up to 50 samples and 25 features. Graphical outputs are in .pdf format. For more than 50 samples or 25 features this function is not performed, as the visual comparison for the user would be difficult.
